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ABSTRACT

The Federd Emergency Management Agency manua, Risk Management Practices in the
Fire Service, Sates “ Emergency response organizations are viewed as essentia public services.
Because that is S0, emergency managers should recognize that they are respongble for ensuring
that their organizations are aways ready and able to perform their missons’ (Federal Emergency
Management Agency, 1996). On two separate occasions within a two-week time frame, the
Houston Fire Department was unable to meet that challenge. 1n both cases, the first scheduled
pumper truck was committed to a previous emergency response and aladder truck without the
capability to produce an effective water stream was the first to arrive at a heavily involved
gructure fire. Thisinability to produce an effective water stream to initiate a rescue attempt
resulted in the loss of three lives, including two children.

The problem identified by the Houston Fire Department, elected officids, and the citizens
of Houston was the lack of effective fire and emergency medica service protection when the
first scheduled pumper truck was out of service performing salvage and overhaul operations.

The purpose of this sudy was to determine the feasibility of cresting a manpower squad
to perform salvage and overhaul operations for the Houston Fire Department and increase the
effectiveness of fire and emergency medica service protection for the citizens of Houston.

The action research method was sdlected to solve the identified problem.

The research questions to be answered by this sudy were:

1 What are the benefits and cost of creating a manpower squad to perform savage

and overhaul operationsin the Houston Fire Department?

2. What funding sources are available to fund a svage and overhaul manpower

squad for the Houston Fire Department?



The procedures utilized in the research included reviewing exigting literature, conducting
asurvey of Nationd Fire Academy students, analyzing Houston Fire Department incident
records, identifying equipment needs, and evauating personnel requirements. Additiona
procedures utilized included the determination of program expenditures and benefits, developing
program dternatives, and presenting the research with recommendations to the Houston Fire
Chief for indusion in the budget and implementation.

Asaresult of thisresearch, the average time spent performing savage and overhaul in
both the Houston Fire Department and in other fire departments was caculated. The equipment
and manpower required, as well as the cost and benefits of creeting the Houston Fire Department
Salvage and Overhaul Manpower Squad, were aso determined. In addition, a new revenue
source for the Houston Fire Department was identified. Thefind result of this research was the
inclusion of aHouston Fire Department Salvage and Overhaul Manpower Squad for
recommendation and implementation in the fisca year 2000 budget by Houston Fire Chief
Lester Tyra

The primary recommendation originating from the research was to creste and fund the
Houston Fire Department Salvage and Overhaul Manpower Squad. Additiona
recommendations included improving the Statistical data gathered by the Houston Fire
Department, developing a customer satisfaction survey database, and evaduating additiond
methods to reduce the out-of- service time of the Houston Fire Department pumper trucks. The
fina recommendetion originating from the research was to determine the dollar vaue of human

life and the Houston Fire Department’ s public image for future comparative purposes.
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INTRODUCTION

The Federd Emergency Management Agency manua, Risk Management Practices in the
Fire Service, states* Emergency response organizations are viewed as essentid public services.
Because that is S0, emergency managers should recognize that they are responsible for ensuring
that their organizations are dways ready and able to perform their missons’ (Federd Emergency
Management Agency, 1996).

The Houston Fire Department came under intense public scrutiny for itsinability to
effectively regpond to a house fire on January 4, 1996, that resulted in the loss of life for two
children (Moran, 1998). This event was the second time in atwo-week period that resulted in
theloss of life. In both instances, the firgt arriving fire gpparatus was aladder truck which did
not have the capability to produce effective water streams and begin a search and rescue
operation. The Houston Fire Chief at that time, Eddie Corra, responded to the criticism by
dating that it was not the function of ladder trucksto fight the fires. He concluded that function
was reserved for the pumper trucks (Cordes, 1996). In each fire, the first scheduled pumper
truck was unavailable due to a previous emergency response. Asaresult of the public outcry for
adequate fire protection and rescue capability, | began to evaluate al operations that caused the
first scheduled pumper truck to be unavailable for life threstening emergency responses. In
particular, | focused on the out of service time which resulted from a one- or two-story
resdentia structure fire and the ensuing loss of adequate fire protection and emergency medica
service protection for the community.

According to the standard operating procedures of the Houston Fire Department, after a
fireisunder control, the fire sceneis left under the supervison of a Senior Captain with aladder

truck crew and one to four pumper truck crews to conduct salvage and overhaul operations.



Mr. Leo Lacamu and Ms. Soneary Sy of the Houston Fire Department’ s System
Development Division, developed data which indicated thet the tota average out of servicetime
for the firgt arriving pumper truck and it’s crew at aone- or two-family resdentid sructure fire
in Houston was 51 minutes. The average time that was required to control the fire was 8.55
minutes. The remainder of the out-of-service time, 42.45 minutes, was spent performing savage
and overhaul operations. This data was based on Houston Fire Department fire records from
January 01, 1998, through December 31, 1998.

The problem identified by the Houston Fire Department, elected officids, and the citizens
of Houston was the lack of effective fire and emergency medica service protection when the
first scheduled pumper truck was out of service performing salvage and overhaul operations.

The purpose of this sudy was to determine the feasibility of cresting a manpower squad
to perform salvage and overhaul operations for the Houston Fire Department and increase the
effectiveness of fire and emergency medicd service protection for the citizens of Houston.

The action research method was sdlected to solve the identified problem.

The research questions to be answered by this study were:

1 What are the benefits and cost of creating a manpower squad to perform salvage

and overhaul operationsin the Houston Fire Department?

2. What funding sources are available to fund a svage and overhaul manpower

sguad for the Houston Fire Department?

BACKGROUND AND SIGNIFICANCE

At 9 p.m. on December 20, 1995, the Houston Fire Department responded to a one-story
house fire in the 1600 block of Cohn Street. Engine-67, the pumper truck that would normally

arrivefirg, was previoudy committed to another emergency response. Ladder-67 wasthe first



fire truck to arrive on the scene. Ladder-67 did not have the capability to produce a water stream
to attack the fire. Due to the lack of water and the intense fire and heat conditions encountered,
the firefighters from Ladder-67 were not able to make entry into the structure and begin search
and rescue operations. Mr. Eddie Taylor, 88 years of age, perished in the fire (Tedford, 1997).

On January 4, 1996, the Houston Fire Department responded to a one-story house fire.
Thisfire occurred in the 2100 block of Ellington Street. Once again, Ladder 67 wasthe first to
arive on the scene. Two children, Crystd Durden, age 3, and her cousin, Alex Freeman, age 4,
perished in the fire (Bardwell, 1996). Aswith the fire at 1600 Cohn Street, the first scheduled
pumper truck was not available due to a previous emergency response. In each instance, aladder
truck (thefirst to arrive on the scene) that was not capable of producing awater sream to fight
thefire.

Asareault of these events, Mr. Wayne Dolchifino, of televison station KTRK Channdl
13 in Houston, began a series of investigative reports that aired nightly detalling both the
operating conditions of the Houston Fire Department and the responsibilities of the Fire
Department. These reports created a sense of outrage in the community and intense public
pressure on not only the loca dected officids, but Fire Chief Eddie Corrd aswell. Asadirect
result of these two incidents, the City of Houston Fire Department was named as the defendant in
awrongful death civil litigation lawsuit which began trid on March 1, 1999. The City of
Houston subsequently lost the case.

The loss of trust in the Houston Fire Department by the citizens of Houston was one of
the most severe repercussions from these events. The loss of respect for the firefighters, the Fire
Chief, and the Command staff was abundantly clear throughout the community. Public scrutiny

of the fire department intensified and became the subject of daily reportsin both the Houston



Chronicle newspaper and local television gations. The public and loca eected paliticians were
outraged and demanded immediate action to correct the inability of the Houston Fire Department
to provide water for firefighting on first arriving fire trucks. The highest-ranking officid of the
city of Houston at that time, Mayor Bob Lanier, then notified Fire Chief Eddie Corra and
Assgant Chief Joe Reyes of expected leves of performance and the consequences of fallure to
perform. Chief Corrd and Assstant Chief Reyes have since been replaced. The current Fire
Chief isLester W. Tyra.

Asareault of the intense public pressure and demands that the Houston Fire Department
provide adequate fire and emergency medica service protection to the citizens of Houston, |
began to evaluate all operations that could cause the first scheduled pumper truck to be
unavailable for emergency response. Without a change in standard operating procedures of the
Houston Fire Department, the likdihood of afuture event producing smilar results was high.
One areathat was immediately identified as a source of potentid improvement to reduce the out-
of-service pumper truck time was the slvage and overhaul operation of atypica one or two
family resdentid dweling fire

During 1997, the Houston Fire Department responded to 1,632 one- and two-family
dwelling fires, with 14 desths, 70 injuries, and $19,179,247.00 of fire loss (Houston Fire
Department, 1998). Thisisthe most common type of firein Houston annudly. This category of
fireincident accounted for the longest, continuous out-of- service time regularly encountered by
the Houston Fire Department pumper trucks, according to Steve Williams, President of the

Houston Professiond Fire Fighters Association (personal communication, January 26, 1999).



The Houston Fire Department has an annual operating budget of approximeately $220
million dallars plus an additiond capitd improvement project budget of approximatedy $15
million dollars that requires individud project judtifications.

According to information provided by Mr. Leo Lacamu and Ms. Soneary Sy of the
Houston Fire Department’ s System Development Division, the first arriving Houston Fire
Department pumper truck averaged 51 minutes out of service at one- or two-family resdentid
dwelling fires. Of thetotal out of service time, 8.55 minutes were spent fighting the fire with the
remainder of the time, 42.45 minutes, Soent performing salvage and overhaul operations.

By utilizing the datain the Houston Fire Department’ s December, 1998, Mayor’s
Monthly Report, it was determined that during the period from July 1993 through December of
1998, the Houston Fire Department pumper trucks averaged 5.41 minutes responding to all
emergency requests (Houston Fire Department, 1998).

The Houston Fire Department needed a method to minimize the out of service time of the
pumper trucks at one- and two-family dweling fires and return them to service to provide fire
and emergency medica service protection to the citizens. This would reduce the risk of future
fataity incidents for the citizens, increase property protection, improve public reations, and
improve the image of the Houston Fire Department. Without a change in the standard operating
procedures currently utilized by the Houston Fire Department, the likelihood of a future fire
producing asimilar loss of life in an dready sendtized community and eected public officids
seemed likely. | concluded that the risk to the organization of additiond damage to its public
image and further loss of the public’ s trust and confidence was high. The solution to the problem
was to develop an dternative method to perform salvage and overhaul operations that would

minmize the out of service time for the first scheduled pumper trucks.



The Internationa Fire Service Training Association defines overhaul as “those operations
that conss of searching for and extinguishing hidden or remaining fire; placing the building ad
it's contents in a safe condition; determining the cause of the fire; and recognizing and
preserving evidence of arson (International Fire Service Training Association, 1985).

Salvage is defined as “those methods and operating procedures that further reduce fire,
water, and smoke damage during and after fires” (Internationa Fire Service Training
Association, 1985).

It was theorized that many of these functions could be performed by off duty firefighters
recalled to duty and formed into a salvage and overhaul manpower squad. They could be placed
under the direction and supervison of a Captain, in the same manner as the current standard
operating procedures used on ladder trucks. This could be accomplished through the Houston
Fire Department’ s extra-board manpower recal system that is presently utilized to supplement
daffing needs. If the equipment to perform those duties was provided, the recalled manpower
squad could then be utilized to perform the salvage and overhaul operations at fires. Thiswould
alow the pumper trucks with their crews to return to service to provide fire and emergency
medica service to the citizens much quicker.

What would it cost to implement and operate this syslem? Would the benefits to the
citizens and the Houston Fire Department justify the cost? Could afunding source for the
project be identified? These were unknown areas of concern. Utilizing the techniques studied in
the Nationa Fire Academy’s Fire Service Financid Management course, the answer to these
questions would have to be determined before this system could become aredlity. | theorized
that the future impact of cresting the Houston Fire Department Salvage and Overhaul Manpower

Squad would be to improve the fire and emergency medica protection provided to the citizens of
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Houston, reduce therisk of future litigation, reinforce the public’s trust in the Houston Fire

Department, and improve the Houston Fire Department’ s public image.

LITERATURE REVIEW

In examining the literature and publications related to salvage and overhaul operationsin
the fire service, | found no previous research on the feasibility of creating a manpower squad to
increase the effectiveness of fire and emergency medica service operations for the citizens of
any community.

Malcom Getz, writing in Fire Chief magazine stated that “the problem of identifying the
efficient firefighting effort is gnificant for fire chiefs and city government” (Getz, 1978). He
declared that “ if a change would make the public much more fire safe for asmal increasein
expenditure, such an increase would be again in efficiency” (Getz, 1978). Mr. Getz described a
procedure for applying his philasophy on efficiency and effectiveness to determine individud
decisonsin afire department. He suggested “afirg step is the measurement of the effectiveness
of dternative methods. Then the effects might be measured in dollar terms so that they can be
compared to cogts. Findly, the costs of dternative methods may be estimated and compared
with the benefits to indicate whether the efficiency criterion has been met” (Getz, 1978).

Getz utilized fire department records for the basis of his sudy information. He
concluded that “in order to make a case for a specific fire department activity, it is necessary to
learn how these results, the fire record, will change for a particular change in the activity” (Getz,
1978). | found no publication that compared any fire department’ s records prior to and after the

cregtion of a sdvage and overhaul manpower squad for effectiveness or efficiency.
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| found no literature that specificaly identified the costs or benefits of developing a
manpower squad to perform salvage and overhaul operationsin afire department. | wasableto
discover literature that suggested that benefits are more vauable than the face vaue of the
expenditure (Getz, 1978).

Regarding benefits, Getz stated “the avoidance of adollar of structurd damageislikely
to be worth more than a dollar to consumers for three reasons. First, contents may be destroyed
aswell as structures, so the reduction in content losses should be added to the reduction in
sructurd losses. Second, damage estimates do not reflect the costs of the disruption of lives and
businesses caused by thefire. Third, most property holders arerisk averse, and are willing to
pay more than the average vaue of losses to avoid the small probability of alargeloss. Many
property holders buy fire insurance where the insurance premium is roughly twice the expected
vaue of losses (reflecting the cost of operating the insurance company). Therefore, the value of
one dollar of losses avoided is probably worth more than two dollars’ (Getz, 1978).

With respect to the vaue of casudties, Getz found determination of the vauation of
casualties averted difficult. He concluded “no clear vauation isimplied for usein vauing saves
by thefire department”, but did recognize this factor for inclusion in the caculation of the total
vaue of benefits (Getz, 1978).

Getz found costs more easily measured than benefits (Getz, 1978). He suggested that
because benefits are measured in annua terms, annualized values are necessary for capital costs’
(Getz, 1978).

One of the mogt important findings that Getz advanced was that due to the inconsistency
of fire department record keeping practices, it may only be possible to estimate the relative

benefits and costs of aternative operationsin the fire service (Getz, 1978).



In the state of Texas in 1996, there was an average of $866.00 in property lossesto fire
per minute (Texas Department of Insurance, 1996). The report dso Stated that afire occurred
every 5 minutesin Texas and a structure fire occurred every 20 minutes (Texas Department of
Insurance, 1998).

In interviewing Assstant Chief Thomas Sagle, Assstant Chief in Command of the
Planning and Research Division of the Houston Fire Department, he stated that the Houston Fire
Department did not gather satigtical information on the number of citizens rescued annudly by
the Houston Fire Department (persona communication, February 01, 1999).

When asked how the Houston Fire Department evauated the cost/benefit value of its
sdvage and overhaul operations, Assistant Chief Sagle reveded that the Houston Fire
Department does not have any methodology for determining the cost or benefits of savage or
overhaul operations within the organization (personad communication, February 01, 1999).

Assgant Chief Sagle was not able to provide any information on the activities of second
scheduled pumper trucks when the first scheduled pumper truck was out of service on previous
emergency responses. No information gathered by the Houston Fire Department is categorized
by scheduled response criteria (personad communication, February 01, 1999).

Assdant Chief Slage was able to report, through the Houston Fire Department 1997
Annua Report, that the Houston Fire Department fire trucks responded to 134,611 emergencies
in 1997 with atota dollar loss of $91,204,608.00 (Houston Fire Department, 1998). He did not
have any information regarding the amount of lossin dollars prevented by the Houston Fire

Department annudly (persona communication, February 01, 1999).
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The Houston Fire Department 1997 Annua Report listed that the Houston Fire
Department responded to 1,632 one and two family resdentia dwelling firesin 1997 (Houston
Fire Department, 1998).

One of the funding related topicsthat | was able to find literature on was the use of
contractors to provide services to the forestry firefighting industry. Jason Greenles, writingin
Wildfire magazine, identified objections to the use of contract firefighters as shortfalsin
discipline, equipment standards, training, performance standards, status, and cost (Greenlee,
1994).

Greenlee described one area of great concern with the use of contracted fire employees.
He dtates the “ people insde the Forest Service and other large organizations distrust fire
contractors’ (Greenlee, 1994). He suggested that “ skeptics believe that contractors are
respongble for many of the fires that they are called to work on” (Greenlee, 1994).

Greenlee indicates that there is a caste system in place with regard to contract fire
sarvices. He believesthat “ contract fire services have avery low status among fireinsgders’ and
they “receive the lowest assgnments’, of which he consdered “mop-up” to be one (Greenlee,
1994).

With regard to the positive aspects of the utilization of contract fire services, Greenlee
dated that “governments normally are not willing to invest in equipment that would receive only
part time use. The contractor isided” to solve that problem (Greenlee, 1994).

He aso suggested that retirees and former employees make excellent sources of on-cdll
manpower (Greenlee, 1994).

Another area Greenlee addressed was the lack of standards and training of contractors.

He believes that the standards may appear in contracts, but “are not uniformly gpplied” and
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suggested development of across the board standards for training, payment, and equipment for
al firefighters, whether in-house or contracted (Greenlee, 1994).

Concerning the cost of utilizing contractors to perform firefighting operations, Greenlee
stated that “ contractors gppear to be costing more than regular crews cost. One informed agency
person stated that he paid one and a hdf times his norma costs on contract crews’ (Greenlee,
1994).

Many of the issues addressed by Mr. Greenlee appear to be related to the issues of
contracting personnd to perform salvage and overhaul operations for the Houston Fire
Department.

In reviewing the literature, | found many comments, such as those written by Harry
Carter, which implied that there is a great vaue placed on salvage and overhaul operations, but
no dollar figure for that value was established. Mr. Carter comments that “Y our fire department
can win friends for itsdf through a thorough job of properly accomplished savage and overhaul”
(Carter, 1990). He dtated, “anumber of years ago separate salvage companies operated in a
number of cities around America Most have gone the way of budget cuts, personnel cutbacks,
changes in operationa procedures and indifference’ (Carter, 1990). Carter concluded, “savage
has become alogt art” (Carter, 1990). He went on to justify the importance of salvage operations
beginning while the fire attack is being pursued, and described the problems associated with
“waliting to use people who may well be too tired from extinguishing the fire to do an efficient
job of performing salvage operations’ (Carter, 1990). Carter advocated the use of Sdvage and
Overhaul Squads, but identified an area of concern. Why did the cities that previoudy created
these squads abolish them? The answer was that they did not judtify the utilization of the

manpower and expenditures in financia terms, and as aresult, logt thisvauabletool. The



benefit to cost ratio was never established for the Salvage and Overhaul Manpower Squads of the
past. When budget cuts came, these squads were seen as aluxury performing duties that
regularly assigned fire crews coud perform.

What isthe difference today? The answer isthe number of fire and emergency medica
service responses for today’ sfire crews has increased dramatically over previousyears. Asa
result, today’ s fire crews must be available for emergency response and do not have the luxury of
gtting out of service for extended periods of time to perform savage and overhaul operations.
The Houston Fire Department’ s number of responses increased from 147,568 in 1993 to 205,490
in 1998, representing a 39.25% increase in just 5 years (Houston Fire Department, 1998).

| was not able to discover any publication that identified sources of funding that had been
utilized to develop a manpower squad to perform salvage and overhaul operationsin afire
department.

| was successful in discovering severd publications that identified sources of funding that
could potentialy be applied to the development of a manpower squad to perform savage and
overhaul operations for the Houston Fire Department.

The Federal Emergency Management Agency manud, A Guide to Funding Alternatives

for Fire and Emergency Medical Service Departments, reports that there are “ over 25,000
foundations in the United States’ (Federd Emergency Management Agency, 1993). According
to the manud, “the main resources for information on foundations are the Foundation Center
Librarieslocated in San Francisco, Cleveland, New Y ork City, and Washington D.C.” (Federd
Emergency Management Agency, 1993). The manua aso suggeststhat “ideas that solve a

problem, serve an at-risk population group or community, and that could be evauated and copied
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in other communities would have the best chance of gaining foundation support” (Federa
Emergency Management Agency, 1993).

Two other aternative funding sources idertified in the manua are loca foundations and
community service clubs. These foundations and clubs “may be more orientated towards
community concerns such aslocal fire protection, EM S, and rescue than are the large
foundations. Proposas for loca foundation support should be based upon awell-defined loca
need” (Federa Emergency Management Agency, 1993).

In addition, corporate donations are identified as a funding source for project
development (Federd Emergency Management Agency, 1993). Corporations may aso have
programs to match the donations made by their employees, sometimes on as much as athree-to-
onebasis. Thistechnique was successfully used to develop afire service educationa programin
Kaamazoo, Michigan, after severa children were killed in astructure fire in 1986 (Federa
Emergency Management Agency, 1993).

Two other funding sources that could be gpplied to the development of the Houston Fire
Department’ s Salvage and Overhaul Manpower Squad were described in the Federd Emergency
Management Agency manua. These were cost sharing arrangements and contracting out
sarvices. Severa smal communities, whose fire departments have only one or two fire stations,
border Houston. When these departments respond to aworking fire, these communities are
sgripped of al fire protection until the incident is concluded. The Houston Fire Department
Salvage and Overhaul Manpower Squad could be contracted out to provide service supported by
a subscription fee paid by the neighboring communities (Federd Emergency Management

Agency, 1993). According to the FEMA manud, the subscription fee would include an initid



entry fee into the program and an annua maintenance fee (Federd Emergency Management

Agency, 1993).

PROCEDURES

The action research method was gpplied to solve the problem identified. The objective of
the research was to determine the feasibility of developing a Houston Fire Department Salvage
and Overhaul Manpower Squad to reduce the out of service time of Houston Fire Department
pumper trucks at one- and two-family dwdling fires. If the Houston Fire Department Salvage
and Overhaul Manpower Squad was implemented, then the Houston Fire Department pumper
trucks could return to service much quicker than alowed under current operating procedures to
provide fire and emergency medica service protection to the community.

What were the costs and the benefits of this proposa? What sources were available to
obtain the required funding?

In order to calculate the operating cost of the Houston Fire Department’ s Salvage and
Overhaul Manpower Squad, an average sdary by rank was obtained from the Houston Fire
Department’s human resource divison. The gaffing leve of the Sdvage and Overhaul
Manpower Squad was set at one Captain, one Engineer/Operator, and two firefighters, the same
gaffing leve currently utilized to staff a pumper company, ladder truck company, or rescue
company in the Houston Fire Department.

The gtaffing expenditure was estimated for the salvage and overhaul manpower squad to
provide service 24 hours per day for each of the four shifts currently utilized by the Houston Fire

Department.
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The extra-board manpower recdl system would be utilized to obtain the required
personnd to operate the Houston Fire Department Salvage and Overhaul Manpower Squad.

The sdlary levels used for calculation purposes were Captain, $44,167.24;
Engineer/Operator, $41,980.64; and 10-year firefighter, $35,483.24. The 10-year firefighter
position was salected as representative of the median point in a20-year career.

An additional 15% of the total labor cost must be added for the increase in pension
contribution as aresult of the additional hours worked. Since the Houston Fire Department
dready employs these personnd and includes dl other related expenditures with their personnd
costs, no additiona expenditures were required for benefits.

The annua operating budget was estimated utilizing average fue costs of $10.00 per day
and annua maintenance repair expenditures of $3000.00.

Two options for the acquisition of the pumper truck and equipment existed.

In both options, the gpparatus expenditure was caculated using the current vaues listed
by the Houston Fire Department for a reserve pumper truck. Prior to 1999, the Houston Fire
Department routinely sold the reserve fire trucks and their equipment at public auction. Fire
Chief Lester Tyra, spesking in Fire Apparatus magazine, Sated that “the city disposes of it's
retired fire trucks at surplus auctions, averaging about $1,300.00 for each truck” (Ballam, 1999).

Beginning in 1999, a new vaue for the reserve fire trucks was established. The Houston
Fire Department recently contracted to purchase 55 new pumper trucks from Emergency One.
The contract included an agreement for the gpparatus supplier to purchase 54 pumper trucks
from the current fleet inventory for fair market value astrade-in. Under the terms of the

contract, the Houston Fire Department will receive $717,000.00 for the 54 trucksit is scheduled
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to tradein (Bdlam, 1999). This contract placed the average value of a reserve pumper at
$13,277.00.

The first option was to utilize one of the current reserve fire trucks and purchase al new
equipment.

The required equipment ligt for the Houston Fire Department Salvage and Overhaul
Manpower Squad was determined by evauating the equipment list recommended by the
Nationa Fire Protection Association Committee on Fire Department Equipment for salvage
trucks. Thislist was contained in NFPA 1901, Standard for Automotive Fire Apparatus
(International Fire Service Training Associaion, 1985). From this recommended list of
equipment, only the equipment currently used by the Houston Fire Department for its salvage
and overhaul operations was included in the required equipment list.

Theinitia equipment expenditure was estimated by calculating current purchase price of
the equipment identified in the required equipment ligt if obtained by the Houston Fire
Departments purchasing department (Appendix A). Using this procedure for the acquisition of
the needed equipment, the vaue of the new equipment was calculated as $20,050.00. Thetotd
expenditure required for the apparatus and the equipment was valued as $33,237.00.

The second option was to utilize one of the current reserve fire trucks and utilize the used
equipment from the current inventory.

The tools and equipment required for the Houston Fire Department Salvage and Overhaul
Manpower Squad would be acquired by utilizing the existing used inventory located on the 54
reserve fire trucks prior to sdling them to Emergency One. The contract with Emergency One
did not include any of the used equipment inventories on the fire trucks. The used equipment

inventory would routinely be sold as surplus at auction, with typicad vaues of 10% of new item



vaues the expected rate of return, according to Assstant Chief Dannie Smith of Fleet Command
(persona communication, February 12, 1999). Using this procedure for the acquisition of the
needed equipment, the value of the used equipment was caculated as $2,005.00. Thetota
expenditure required for the apparatus and the used equipment was vaued as $15,282.00.

This option would completely diminate the capital outlay requirement for the needed
equipment and the apparatus without changing the average vaue of the other 53 fire trucks, and
avoid the codtly expenditure for new equipment.

By utilizing current inventory used equipment and one of the reserve pumper trucks
scheduled to be sold to Emergency One for the new Houston Fire Department Salvage and
Overhaul apparatus, the capita outlay required in the budget for apparatus and equipment would
be zero, with an established value of $15,282.00.

In the determination of the benefits of developing a Houston Fire Department Salvage
and Overhaul Manpower Squad, the avoidance of loss must be considered the primary benefit.

The avoidance of loss of public trugt, the avoidance of loss of the organization’s pogtive
public image, and avoidance of involvement in litigation were the primary goa's determined to
benefit the Houston Fire Department and the citizens of Houston. These god's of reduced
litigation, increased public trust, and improved public image were dependant upon reducing the
out of servicetime of firgt arriving pumper trucks so that they would be available to respond to
subsequent fire and emergency medica service emergencies.

To determine how long current operating procedures were requiring the Houston Fire
Department pumper trucks to remain out of service while performing salvage and overhaul

operations, | reviewed the fire records of the Houston Fire Department for one year. From
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January 01, 1998 through December 31, 1998, the Houston Fire Department responded to 2,881
working structure fires (Lacamu, 1999).

The time spent performing salvage and overhaul operations at these fires was ca culated
by determining the difference between the time when the fire was sgnaled under contral by the
Incident Commander and the return to service time of the first arriving pumper firetrucks. The
average time spent performing Salvage and Overhaul operations at one- and two-family
resdentia fires was determined to be 42.45 minutes in 1998 (Lacamu, 1999).

It was determined from the 1997 Houston Fire Department Annual Report that the
Houston Fire Department responded to 1,632 one- and two-family resdentid firesin 1997
(Houston Fire Department, 1998). This was the most current report available. Multiplying the
average of 42.45 minutes per fire performing Salvage and Overhaul operationsin 1998 with the
1,632 one- and two-family resdentid firesin 1997, | estimated that the time spent performing
Sdvage and Overhaul operations in Houston annudly is 69, 278.40 minutes. This vaue could
only be used for estimation purposes.

In order to vaidate the rdiability of thisinformation, a survey was conducted of 15
sudents from the Nationd Fire Academy’ s Executive Fire Officer Program who were attending
the Fire Service Financid Management course. The purpose of this survey was to determine the
average out of service time for fire trucks performing salvage and overhaul operationsin their
fire departments. (Appendix B)

In order to calculate the average fire dollar |oss per minute in Houston, first the
$455,430,434.00 fire loss that occurred in Texas in 1996 was divided by the $91,204,608.00 fire

loss that occurred in Houston. Houston accounted for approximately 5% of the fire dollar lossin



Texas. The $866.00 fire dollar loss per minute in Texas was multiplied by 5% to find a Houston
fire dollar anount loss of $43.30 per minute (Texas Department of Insurance, 1998).

In order to determine the funding sources that would be required from both within and
outside the Houston Fire Department, | conducted a presentation to Fire Chief Lester Tyra
concerning the financia requirements to implement the Houston Fire Department’ s Salvage and
Overhaul Manpower Squad. The funding support level from within the Houston Fire
Department was determined at this mesting.

The Houston Fire Department’ s operating budget is gpproximately 220 million dollars
annualy. Both the Mayor and City Council must approve the operating expenditures and the
capita expenditures for each fiscal year.

The budget istypicaly goproved in the month of June with implementation effective July 1. In
the event that the mayor and city council did not gpprove the funding proposd, dternative
sources of funding that had been previoudy identified during the research would be sought.

The following limitations to this study are noted:

1. Theincreasein fire and emergency medical service protection for the citizens
of Houston can not be accurately measured until the Houston Fire Department
Salvage and Overhaul Manpower Squad has been implemented and evaluated
over aone-year time period.

2. Thereduction in out of servicetime of the Houston Fire Departments pumper
trucks a one and two family dwelling fires can not be accurately messured
until the Houston Fire Departments Salvage and Overhaul Manpower Squad

has been implemented and evaluated over a one-year time period.



3. | wasnot able to determine the dollar vaues for human life or public opinion
from the data available.

4. The cost-benefit ratio of providing this service can not be accurately
determined until the Houston Fire Department Salvage and Overhaul
Manpower Squad has been implemented and evaluated over a one-year time
period and the dollar values for human life and public opinion are determined.

5. The fee schedule and income generated from contracting of the Houston Fire
Department’ s Sdvage and Overhaul Manpower Squad to surrounding Fire
Departments is undetermined at the present time.

6. Thevaues provided by the members of the Nationd Fire Academy’s
Executive Fire Officer Program were estimated and not determined by
accurate scientific measurement.

7. The projected implementation date for the Houston Fire Department’ s Sdlvage
and Overhaul Manpower Squad program is the beginning of the fisca year

2000 budget, July 1, 1999.

For the purpose of this research paper, Webster’s Third New Internationd Dictionary of the
English Language Unabridged was used as the reference source for dl terminology definitions

(Gove, 1986).



RESULTS

Asareault of thisresearch, it was determined that during the period of fisca year 1993
through December of fisca year 1999, the firgt arriving Houston Fire Department pumper trucks
had an average response time of 5.41 minutes.

It was determined that during the period of January 01, 1998 through December 31, 1998,
the first arriving Houston Fire Department pumper trucks averaged 42.45 minutes out of service
performing salvage and overhaul operations a one and two family residentiad dwelling fires
(Lacamu, 1999).

It was also discovered that the Houston Fire Department needed 8.55 minutes to control a
firein aone or two family resdentid structure fire during 1998 (Lacamu, 1999).

Thetotd out of servicetime a one and two family resdentia dwelling firesin 1998 was
determined to be an average of 51 minutes (Lacamu, 1999).

Another result of this research was the completion of the Nationa Fire Academy’s
Executive Fire Officer Program student survey. It was reported from the survey that an average
out of service time of 26.8 minutes existed to extinguish a fire with an average additiona 100.0
minutes to perform salvage and overhaul operations for the fire departments surveyed. These
results were estimated vaues provided by the respondents and not measured va ues determined
by scientific research. (Appendix B)

Asareault of thisresearch, the benefit of cresting the Houston Fire Department Salvage
and Overhaul Manpower Squad was discovered to be areduction in out of service time for

Houston Fire Department pumper trucks of an average of 42.45 minutes per resdentid fire.



Thiswould result in an increase in fire protection and emergency medica service
protection for the citizens of Houston by the same 42.45 minutes per fire. Since Houston had
1,632 residentid firesin 1997, the potentid benefit would be to have the first in pumper truck
available for an additional 69, 278.40 minutes for thesefires.

In the state of Texas in 1996, there was an average of $866.00 in property lossesto fire
per minute (Texas Department of Insurance, 1998). Since gpproximately 5% of thefirelossin
Texas occurred in Houston, it was caculated that there was afire loss of $43.40 per minutein
Houston. Thiswas information not previoudy known to the Houston Fire Department.

Using the Houston fire loss vaue of $43.40 per minute and an availability average of
69,278.40 minutes of fire and emergency medical service protection, it was caculated that the
dollar fire loss savings would be $3,006,682.56 annudly by having the first scheduled fire truck
available for emergency response.

Asareault of this study, the estimated annua personnd cost to implement the Houston
Fire Department Salvage and Overhaul Manpower Squad utilizing the extra-board recall system
was determined to be $722,726.06. This equated to $628,457.44 for personnel cost plus an
additiona 15%, which equaed $94,268.62 for the pension contribution. The manpower squad
would be staffed with one Captain, one Engineer/Operator, and two Firefighters 24 hours per day
utilizing the four shifts currently operated by the Houston Fire Department.

The capitd outlay for equipment required was determined to be zero. Thiswas
accomplished by utilizing one of the reserve fire trucks that was scheduled to be sold astradein
to Emergency One. Although capita outlay required would be zero, the loss of income from the

sde of the used fire trucks to Emergency One equaled $13, 277.00. Theloss of income from
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sdling the used equipment at the surplus auction was $2,005.00. Thetota loss of income was
calculated to be $15,282.00.

The annual operating budget was determined to be $6,650.00. This caculdion utilized a
daily fud expenditure of $10.00 and an annua apparatus repair cost of $3,000.00.

The tota personnel and operating cost of the Houston Fire Department Salvage and
Overhaul Manpower Squad would be $729,376.06 annually.

If the Houston Fire Department Salvage and Overhaul Manpower Squad was
implemented July 1, 1999, the result would be an estimated out of service time reduction of
42.45 minutes for the firgt arriving pumper trucks. There would aso be a corresponding increase
in avalable fire and emergency medical service protection for the citizens of Houston.

The information to determine the total dollar benefit of implementing the Houston Fire
Departments Salvage and Overhaul Manpower squad does not currently exist due to the
undetermined dollar vaue of human life, public trust, and public opinion. One result of this
research project was the discovery that these vaues will not be easily calculated.

One additiona result of the research was the discovery of the lack of scientific data upon
which to make comparisons and decisons in the Houston Fire Department. Informetion of a
ddidica naureis very limited in scope within the Houston Fire Department and the information
currently gathered is not in aformat that supports efficiency or scientific study.

| dso found that very few members of the Houston Fire Department were aware that the
Systems Information Divison was in existence due to its physica location. The officesare
located in the Central Communications Center as part of the Dispatch Center, Computer Repair
Section and Fire Records Section. This building is remote to the Fire Chief and Command Staff

located in the Houston Fire Department Headquarters building.
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Asaresult of my February 03, 1999 presentation to Fire Chief Lester Tyra, Chief Tyra
suggested that the required expenditure for the proposed Houston Fire Department Salvage and
Overhaul Manpower Squad would be included in the Houston Fire Department fisca year 2000
budget proposal. No additiona funding above the previoudy projected level was required for
this project, according to Fire Chief Tyra He dtated that al of the required funding for this
project existed in his proposed extra-board budget increase (personal communication, February
03, 1999).

What aternative sources of funding could have been identified if the Houston Fire
Department Salvage and Overhaul Squad could not have been funded from the Houston Fire
Department resources? The dternative sources of funding that were identified as aresult of this
research project were the Tenneco Foundation, the Shell Foundation, City of Houston reserve
funds, dternative city departments, such as the police department, with uncommitted fundsin
reserve, the Texas Fire Commission grant program, The Houston Fire Museum, Hermann
Hospita, the Memorial Hospital Systemn, and corporate sponsors including Coca Cola,
Budweiser, Compac Computer, and Gallery Furniture. Each of these sources of community
funding are representative of the dternative sources of funding available within the City of
Houston that are not presently utilized by the Houston Fire Department.

Another dternative source of funding that was identified was the companies that provide
insurance coverage. By creating the Houston Salvage and Overhaul Manpower Squad, the fire
loss would decrease, saving the insurance companies money by reducing the size of the daims.
These funds could then be utilized to fund the Houston Fire Department Salvage and Overhaul

Manpower Squad.



Another result of this research project was the identification of a new source of revenue
for the Houston Fire Department. The fee schedule for contracting the Houston Fire
Department’ s Salvage and Overhaul Manpower Squad is currently under development by the
Houston Fire Department Command Staff.

In the past, discussions inside the Houston Fire Department have revolved around what
services could be provided to the Houston Fire Department by contract. Asaresult of this
research project, ongoing discussions concerning what services the Houston Fire Department

may provide other communities and organizations by contract are ongoing.

DISCUSSION/IMPLICATIONS
Since no previous scientific study on the effectiveness of the creetion of a Savage and

Overhaul Manpower Squad had been discovered, comparing the results of this study to others

was not possible. Infact, | found that the work of Dr. Malcolm Getz in 1978 as he described the

difficulty in measuring fire service benefits continues to be accurate in 1999 (Getz, 1978). The
benefits provided by the Fire Service are rardly calculated in dollar values.

The determination of the cost to create the Houston Fire Department Savage and
Overhaul Manpower Squad was much easier to define. The process was identical to the method
described by Getz (Getz, 1978).

The discovery that “the avoidance of adollar of structurd damageislikely to be worth
more than adollar to consumers’ has substantia implications for future judtifications of
expenditures by the Houston Fire Department (Getz, 1978).

Another implication that resulted from the study was the positive impact on the minority

community. Theimplication from the literature review was that the benefit would be grestest in
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the most economically challenged neighborhoods. In Houston, as with most mgor American
cities, those neighborhoods are minority communities.

The literature review aso suggested that “ideas that solve a problem, serve an at-risk
population group or community, and that could be evaluated and copied in other communities
would have the best chance of gaining foundation support” (Federal Emergency Management
Agency, 1993). Many of the foundations contacted expressed particular interest in solving
problems for the low income and minority communities.

One area of interest thet was identified as aresult of this study was the difference
between the time estimated to perform Salvage and Overhaul provided by the National Fire
Academy students and the calculations of the actud time mesasured by Houston Fire Department.
The difference was datigticaly sgnificant and warrants further investigation as to the cause.

The discovery thet for gpproximately 42.45 minutes per resdentid fire, the citizens of
Houston are without the fire and emergency medica service protection provided by the first
scheduled fire truck is of great concern.

It isredly acause for darm when the citizens and dected officids redize that for
69,278.40 minutes per year, they are without the fire and emergency medica service protection
provided by the first scheduled fire truck.

The solution to the eimination of the risk associated with the 69,278.40 minutes of lack
fire and emergency medica service protection for the citizens of Houston is the cregtion of the
Houston Fire Department Salvage and Overhaul Manpower Squad to perform these tasks.

Inlight of the litigetion againgt the City of Houston and the Houston Fire Department, it
isamog inevitable that, without change, smilar events will occur again with the same deadly

consequences. Having been forewarned about the responsibilities of the Houston Fire



Department to the citizens by thefirdt trid, the public’s outcry, and the eected officid’s
responses, the consequences of dl future events that are smilar should be expected to have
exponentidly increased risk to the organization.

In andyzing the results of this study, it is my judgement that the creetion of the Houston
Fire Department Salvage and Overhaul Manpower Squad will not only be a benefit to the
Houston Fire Department, elected officids and the citizens, but areflection of prudent risk
management by the Fire Chief.

The exact cost benefit ratio was not able to be determined, but the research indicated that
the benefits outweigh the cogt. With the potential annud dollar benefit, not counting humean life
and public image, equa to $3,006,682.56, and the estimated annual personnel and operating cost
equa to $729,376.06, the judtification for the crestion of the Houston Fire Department Salvage
and Overhaul Manpower Squad is warranted.

Since the $3,006,682 operating budget represents a .01% increase in the Houston Fire
Department’ s annual operating budget of $220 million dallars, Fire Chief L. Tyradid not require
any dternative funding sources to provide the financia support to creste the Houston Fire
Department Salvage and Overhaul Manpower Squad. He was able to fund the project from
exising operating resources. Capita improvement projects are funded from an additiona
funding budget. These funds are dso available to Fire Chief Tyraif needed.

One very important implication that resulted from this study was that the Houston Fire
Department has products and services that may be offered by contract to other communities to
generate revenue. The only service that the Houston Fire Department had previoudy offered for

contract was Hazardous Materids Response service. The Fire Chief is now consdering offering
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other services to surrounding communities and organizations as sources of income for the
Houston Fire Department.

Another implication that resulted from this study is that the Houston Fire Department has
dternative sources of funding within the community that are not currently utilized.

Severd future areas of study are needed. One such areaisthe determination of the dollar
vaue of human life. Without this value, cost benefit comparisons are neither complete nor
sentificdly vaid.

Another area of future study is the methodology to determine the dollar vaue and
benefits of the Houston Fire Departmentsimage. In most businesses that provide a service, the
messure of successis profit. For the Houston Fire Department, the most reasonable measure of
gauging public image would be a customer satisfaction survey. It isimplied from the research
that this is one area of which the Houston Fire Department has yet to recognize the true vaue.

What dollar vaue should be placed upon the public’s opinion of an organization such as
the Houston Fire Department? This vaueis difficult to determine when the citizens do not have
dternative providers of the service dready in place competing for their business. The
implication is that discontent with the present level of service breeds competition by new
providers of the service. Theloss of customer support is generaly fatal to most businesses that

have competitors.

RECOMMENDATIONS
The most important recommendation that results from the research is the creation of the
Houston Fire Department Salvage and Overhaul Manpower Squad. The research has indicated

that it will not only be cost effective, but represents prudent risk management by the Fire Chief.



In addition, creation of the Houston Fire Department Salvage and Overhaul Manpower
Squad is recommended because it will alow a subgtantid increase in fire and emergency medicd
service protection to the citizens of Houston. At some point within the near future, the Houston
Fire Department Salvage and Overhaul Manpower Squad is creeted, alife or property will be
saved because a Houston Fire Department pumper truck wasin service and able to respond to an
emergency, and not out of service performing salvage and overhaul operations a a previous
response.

Another recommendation that results from this study is that the Houston Fire Department
conducts regular customer satisfaction surveys to determine its vaue and image within the
community.

Further research into the dollar value of alife saved by the Houston Fire Department is
needed in order to develop meaningful cost benefit analysis. The determination of this value has
application well beyond the Houston Fire Department.

Another recommendation is that further research should be conducted to determineif a
second Savage and Overhaul Manpower Squad iswarranted. Until the usage of the origind
squad is evaluated, creation of a second squad would be premature.

It is suggested that computer modeling of fire and emergency response request patternsin
Houston be devel oped to increase the effectiveness of resource utilization. Currently, no such
modeling is utilized to predict resource needs and to increase resource effectiveness and
effidency.

It is recommended, as aresult, of the research that the Houston Fire Department form a
committee to evauate additiona services that may be offered to other communities by contract

to generate income for the Houston Fire Department. With the resources available to the



Houston Fire Department, it would appear prudent to begin to generate income based upon the
services that can be provided to others who need the services.

Based upon the research conducted, it is further recommended that the Houston Fire
Department form a committee to eva uate dternative funding sources that are available. At this
time, it gppears that there is no congderation given to dternative funding sources, which could
generate subgtantia income, or dlow redlocation of exigting resources for utilization by the
Houston Fire Department.

| would aso recommend that the Systers Development Division of the Houston Fire
Department be relocated to the same building as the Fire Chief and the Command Staff. It
appears from the persond interviews that many members of the Houston Fire Department
management team fail to recognize the vaue of this resource in its present physica location.

One of the most important recommendations to surface from the research isthe leve of
funding available to the Houston Fire Department Fire Chief. There was not any degree of
difficulty in identifying sources for the creetion of the Houston Fire Department Salvage and
Overhaul Manpower Squad. It was even more revealing that the Houston Fire Chief had such
large amounts of funding available at hisdigposa. As such, | must recommend that amore
redtrictive system of checks and balances be implemented to safeguard the public’s funds.

Additiona research into other dternative methods to reduce the out of service time of fire
trucks appears to be warranted. The research has demondtrated that the risk to the citizens and
the organization may be substantial. In the case of former Fire Chief E. A. Corral, one out of
service pumper truck was a 40-year career-ending event. The public and the eected officids

have clearly demonsirated their resolve to have the Houston Fire Department meet its



obligations. 1t ismy recommendation to al involved that they take heed to the message that has

been sent by the public.
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HOUSTON FIRE DEPARTMENT SALVAGE AND OVERHAUL MANPOWER SQUAD

REQUIRED EQUIPMENT LIST

Item No. Quantity Description Cost

1 1 1000 GPM Class A Pumper Truck with Radio $413.277.00
2 4 Scott 4.5 Self- Contained Breathing Apparatus $10,000.00
3 2 12 Foot Pike Poles $300.00
4 4 6 Foot Pike Poles $200.00
5 4 Shovels $100.00
6 4 Fire Axes $160.00
7 450 Feet | 1.75" Fire Hose $630.00
8 300 Feet | 4.00" FireHose $2,000.00
9 10 Fire Hose Adapters $1,000.00
10 2 1.75" Fire Hose Nozzles $1,000.00
11 20 Sdvage Covers $2,000.00
12 2 Rotating Saws $2,000.00
13 2 Chain Saws $600.00
14 2 Pry Bars $40.00
15 2 Hammers $20.00
TOTAL $33,327.00




APPENDIX B
Datafor question #5 was utilized to caculate the average out- of-service time for the fire
departments represented by the Nationd Fire Academy Executive Fire Officer Sudents.
Datafor question #7 was Utilized to caculate the average time it takes to extinguish an
average fire for the departments represented by the Nationd Fire Academy Executive Fire
Officer students.
The survey form used is shown below.

Overhaul Operations Survey

1. What is the standard number of Engine Companies and Ladder Companies that respond
to a sructure fire in your community?

Engines Ladders

2. What is the standard number of personnel on an Engine Company in your community?
Officers Engineers Hrefighters
3. What is the sandard number of personnel on a Ladder Company in your community?

Officers Engineers Firefighters

4, What isthe hourly sdlary rate of the following personnd in your community?

Officers Engineers Firefighters

5. After agructure fire is extinguished, how long do your crews spend performing overhaul

operations?

6. What isthetotd out-of-service time for thefirg arriving Engine Company a most

gructure fires in your community?

7. How long doesiit take to extinguish the average structure fire in your community?




10.

11.

12.

What is the average response time by thefirgt arriving Engine Company to the middle of

an areathat is unprotected due to a previous working structure fire?

39

Does your fire department utilize the same firefighters that extinguished the fire to

perform overhaul operations? (Yes) (No)

Does your fire department utilize off- duty recalled manpower crews to perform overhaul?

(Yes) (No)

Does your fire department utilize non-firefighter manpower crews to perform overhaul ?

(Yes) (No)

How many structure fires occur in your community annualy?

Thank you for your participation.



Survey Reaults

Student Number Question Number 5 Question Number 7
1 60 20
2 120 15
3 120 30
4 60 20
5 45 20
6 120 60
7 180 34
8 45 20
9 300 20
10 180 28
11 120 50
12 30 15
13 45 40
14 30 10
15 45 20
Total 1500 402
Average 100 26.8
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